Presenilins in the heart: presenilin-2 expression is increased by low glucose and by hypoxia in cardiac cells.
Cardiac cells are subjected to hypoxia in many cardiovascular diseases. We studied a broad spectrum of genes using a macroarrays-based method to analyze RNA of rat cardiac fetal cell line H9c2 after 4 h of hypoxic conditions in the incubator-1% oxygen concentration, as compared to normoxic conditions (21% oxygen). The cDNAs were prepared from total RNAs using Atlas Rat 1.2 Array (Clontech Laboratories) and hybridized to the membrane containing 1176 rat cDNAs and 9 housekeeping control cDNAs. Genes expression was analyzed using AtlasImage 1.01 software. We found over 45 genes up-regulated in a range of 1.5-2.9 times and 9 genes down-regulated to a range of 0.4-0.7 times, under hypoxia versus normoxia. Presenilin-2 (PS2) was detected in the cultured heart cells. RT-PCR confirmed the presence of PS2 in the heart of adult rats. Using quantitative real-time RT-PCR, we further studied the expression of presenilin-2 mRNA under conditions of low oxygen supply and glucose starvation. Glucose deprivation itself caused significant up-regulation of the presenilin-2 (to 160%) and with low oxygen increased presenilin-2 level to over 200% of the control. Presenilin-2 has previously been associated with intercellular signaling in the central nervous system, in Alzheimer's disease. The finding of presenilin-2 in the heart and the responsiveness to low glucose and hypoxia suggests that PS2 may be regulated by conditions of ischemia, a condition which both the heart and brain may experience.